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© A unit for controlling the operation of the preheating plugs of a dlesel motor. 

© Trie control unit includes a sensor (7) which 
provides a signal indicative of the current flowing in 
the preheating plugs (2). and differentiating circuits 
(9) which generate signals indicative of the time 
differential of the current intensity. The current in the 
preheating plugs (2) is switched off when the time 
differential of the intensity of the current passing 
through them falls below a predetermined threshold 
value. 
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A unit for controlling the operation of the preheating plugs of a diesel engine 


The present invention relates to a unit for con- 
troiling the operation of the preheating plugs of a 
diesel engine, each of which includes a resistive 
heating element and means for limiting the inten- 
sity attainable by the current flowing in the resistive 
element 

More particularly, the subject of the invention is 
a unit comprising: 

means for sensing the current flowing in the plugs, 
switch means associated with the plugs, and 
control circuit means connected to the sensor 
means and the switch means and adapted to 

- enable a current to flow in the plugs, through the 
switching means, when the unit receives a control 
signal at its input, 

- provide an output signai which enables the engine 
to be started when the current flowing in the plugs 
falls below a predetermined value, and 

- switch off the current flow in the plugs by means 
of the switch means after a time which is deter- 
mined in a prefixed manner. 

In the most recently produced preheating glow 
plugs, the cOrrerrt-iimfting means comprise a fur- 
ther resistive element with a positive temperature 
coefficient which is connected in series with the 
resistive heating element Such plugs have ex- 
tremely short temperature rise times. It has there- 
fore been possible to reduce the preheating time of 
diesel engines to values of the order of a few 
seconds. 

Each time it is switched on, the current flowing 
in the preheating plugs assumes quite a high initial 
value. As the temperature increases, the resistance 
of the current-limiting resistive element of each 
plug increases, reducing the current intensity- The 
overall resistance of each plug then tends to 
stabilise and assume an approximately constant 
value, so that the current subsequently varies very 
little. 

Units for controlling the operation of preheating 
plugs produced up to now are arranged to detect 
the intensity of the current flowing in the plugs and 
to enable the engine to be started only when the 
current intensity has fallen below a predetermined 
value. For this purpose, the control units usually 
include timers which switch off the current flow in 
the plugs after a period of time of predetermined 
fixed duration. Generally, this time period differs 
according to the type or brand of plugs used. 
Users are therefore advised always to use preheat- 
ing plugs of the same type or brand, since the 
characteristic time period of the timer of the control 
unit may not be at an optimum if plugs of another 
type or brand are used. 

The object of the present invention is to pro- 


vide a unit for controlling the operation, of the 
plugs, which is adapted to ensure optimal preheat- 
ing with any type or brand of plugs. 

According to the invention, this object is 

5 achieved by means of a control unit of the type 
specified above, whose main characteristic lies in 
the fact that the control circuit means comprise: 
differentiating means for generating signals indica- 
tive of the time differential of the intensity of the 

10 current flowing in the plugs, and 

comparator circuit means for switching off the "cur- 
rent in the plugs by means of the switching means 
when the signals generated by the differentiating 
means assume a predetermined reference value. 

is Further characteristics and advantages of the 
control unit according to the invention will become 
clear from the detailed description which follows 
with reference to the appended drawings, provided 
by way of non-limiting example, in which: 

20 Figure 1 is a diagram which shows part of an 

electrical system of a motor vehicle with a diesel 
engine, the system incorporating a unit for control- 
ling the operation of the preheating plugs of the 
engine, and 

25 Figure 2 is an electrical block diagram which 

illustrates the internal structure of the control unit 
shown in the diagram of Rgure 1. 

The diagram of Figure 1 shows the battery, 
indicated 1, of a motor vehicle provided with a 

oo diesel engine (not illustrated). The preheating plugs 
of the engine are indicated 2. In known manner, 
each of these plugs includes a resistive heating 
element 2a in series with which is connected a 
current-limiting resistive element 2b with a" positive 

35 temperature coefficient. 

The plugs 2 are connected in parallel with each 
other between an output 3a of a control unit 3 and 
earth. The control unit 3 has an input 3b which can 
be connected to the positive pole of the battery 1 

4Q by means of a manual-operated switch 4 which is 
normally open. This switch may be constituted by 
a switch which can be closed, for example, by 
means of the key for starting the engine of the 
motor vehicle. 

45 A lamp 5 conveniently mounted on the dash- 
board of the motor vehicle is connected between a 
further output 3c of the unit 3 and earth. During the 
periods when the engine is being preheated, the 
lamp 5 is kept lit upon completion of the preheat- 
so ing, it goes out and thus signals to the driver that 
he can then start the engine. 

The unit 3 has two further terminals 3d and 3e 
connected respectively to the two poles of the 
battery 1. 

As shown in Rgure 2, the excitation winding 6a 
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of a relay 6 which controls a normally-open switch 
6b interposed in a connection between the termi- 
nals 3d and 3a is arranged between the terminals 
3b and 3e of the unit 3. 

A sensor, indicated 7, is adapted to provide an 
electrical signal Indicative of the current flowing to 
the plugs 2 in operation. This sensor may be 
constituted, for example, by a Hall-effect device. 
Alternatively, a shunt resistor arranged in series 
with the plugs 2 could be used as the sensor, 
whereby the voltage established across it is indica- 
tive of the current flowing to the plugs. 

The unit 3 also includes a circuit unit, generally 
indicated 8, which includes a differentiating circuit 

9 and two threshold comparators, indicated 10 and 
11. 

The sensor 7 is connected to the comparator 

10 which compares its signal with a reference 
signal provided by a generator 12 constituted, for 
example, by a voltage divider. The sensor 7 is also 
connected to the input of the differentiating circuit 
9 whose output is connected to the input of the 
comparator 11. A reference signal generator, in- 
dicated 13, is also connected to the latter. 

The output of the comparator 11 is connected 
between the terminal 3b of the unit 3 and the 
excitation winding 6a of the relay 6. 

The output of the comparator 10 is connected 
to the non-earthed terminal of the indicator lamp. 

In order to switch on the preheating plugs 2, 
the user closes the switch 4 (Figure 1). A current 
consequently flows through the winding 6a of the 
relay 6, causing the closure of the switch 6b and 
the supply of current to the plugs 2. As a result of 
the increase in the resistance of the resistive ele- 
ments 2b of the plugs, the current they consume is 
progressively reduced. When, on the basis of the 
signals provided to the sensor 7, the comparator 10 
detects that the current in the plugs 2 has fallen 
below a predetermined value, its output switches to 
low level and causes the lamp 5 to be switched off. 

When the comparator 11 detects that the dif- 
ferential (that is, the variation with time) of the 
current flowing in the plugs 2 has become less 
than a predetermined value, its output switches to 
low level, resulting in the de-activation of the relay 
6 which opens the switch 6b and causes the cur- 
rent supply to the plugs 2 to be switched off. 

The current supply to the plugs is therefore 
switched off on the basis of the monitoring of the 
variation with time of the current flowing therein. By 
virtue of this characteristic, the unit 3 ensures op- 
timal preheating of the engine regardless of the 
characteristics (and hence regardless of the type or 
brand) of the preheating plugs used. 


A unit for controlling the operation of the 
preheating glow plugs (2) of a diesel engine, each 
" (2) of which includes a resistive heating element 
s (2a) and means (2b) for limiting the intensity attain- 
able by the current flowing in the resistive element 
(2a), 

the unit comprising: 

means (7) for sensing the current flowing in the 
10 plugs (2), 

switch means (6) associated with the plugs (2), and 
control circuit means (8) connected to the switch 
means (6) and adapted to 

- enable a current to flow in the plugs (2), through 
is the switching means (6). when the unit (3) receives 

a control signal at its input (3b), 

- provide an output signal (3c) which enables the 
engine to be started when the current flowing in the 
plugs (2) falls below a predetermined value, and 

20 - switch off the current flow in the plugs (2) by 
means of the switch means (6) after a time which is 
determined in a prefixed manner, 
characterised in that the control circuit means (48) 
comprise: 

25 differentiating means (9) for generating signals indi- 
cative of the time differential of the intensity of the 
current flowing in the plugs (2), and 
comparator circuit means (11, 13) for switching off 
the current in the plugs (2) by means of the switch- 

30 ing means (6) when the signals generated by the 
differentiating means (9) assume a predetermined 
reference value. 
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